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Objective. To investigate the clinicopathological characteristics of gastrointestinal stromal tumor (GIST) with significant cystic
changes and to assess the molecular genetic characteristics. Methods. In a 68-year-old man, a large abdominal tumoral mass was
discovered incidentally. Computed tomography (CT) and magnetic resonance imaging (MRI) confirmed the presence of a large
cystic lesion with multiple contrast-enhancing septae and papillary projections. No clear connection with any of the surrounding
organs was identified. Malignancy could not be excluded, and surgery was indicated. During surgery, the large mass was found to
be attached by a narrow stalk to the large curvature of the stomach. Results. The histological features and immunohistiochemical
profile of the tumor cells (positivity for CD117 and CD34) were consistent with a gastrointestinal stromal tumor with a high risk
of progressive disease according to the Fletcher classification. Diagnosis was confirmed by mutational analysis; this demonstrated
mutation in exon 14 of PDGFRA. During the followup of 97 months, the patient had a cancer-free survival. Conclusions. This
case demonstrates that gastrointestinal stromal tumors (GISTs) with extensive cystic degeneration should be considered in the
diﬀerential diagnosis of a cystic abdominal mass.
1. Introduction
Gastrointestinal stromal tumors (GISTs) are specific mes-
enchymal tumors of the gastrointestinal tract. GISTs are rare,
accounting for only 0.2% of all gastrointestinal tumors [1].
Morphologically they show similarities to other tumor types
and were previously misclassified as leiomyomas, leiomy-
oblastomas, or leiomyosarcomas, but also as schwannomas
or malignant peripheral nerve sheath tumors. Since the
discovery of KIT (CD117) in 1998, GISTs were identified as
a distinct entity [2]. These tumors are believed to originate
from the interstitial cells of Cajal or related stem cells [3–
6]. Proper identification of GIST has become very important
since the availability of a specific pathogenesis-targeted
treatment, namely, imatinib. GISTs usually present as solid
tumors. We report an incidental finding of a cystic gastric
GIST with exophytic pedunculated growth.
2. Case Report
In a 68-year-old man, a large abdominal tumoral mass
was discovered incidentally during checkup for vascular
insuﬃciency of the lower limbs. The patient complained of
vascular insuﬃciency and had no symptoms of abdominal
pain. Physical examination revealed a palpable mass in the
right upper quadrant of the abdomen. Results of blood
samples were all within normal values.
Ultrasonography showed a well-defined large cystic
mass with several membranous septa with a diameter of
2 Case Reports in Surgery
Membranous 
septa
Figure 1: Abdominal ultrasonography (US) showing a well-
defined large cystic mass in the right hypochondrium with several
membranous septa (arrow).
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Figure 2: Abdominal computed tomography (CT) displaying a
large cystic lesion (arrow) adjacent to the right liver lobe, the
stomach, and the pancreatic head.
approximately 12 cm in the right hypochondrium (Figure 1).
Subsequent computed tomography (CT) scan demonstrated
a large cystic lesion adjacent to the right liver lobe, the
stomach, and the pancreatic head (Figure 2). On MRI
imaging, markedly high intensity, compatible with cystic
nature, was revealed in the tumor. The tumor was lying
in contact with the right liver lobe, the stomach, and the
pancreatic head (Figure 3).
However, no clear connection with any of these organs
was identified. The imaging findings demonstrated no
vascularity of the lesion. Malignancy could not be excluded,
and surgery was indicated.
At laparotomy a large exophytic mobile mass was found
to be attached by a narrow stalk to the larger curvature of the
stomach at the level of the antrum. No infiltration into the
surrounding tissues was observed.
Cystic lesion
Liver
Figure 3: On MRI imaging markedly high intensity, compatible
with cystic nature (arrow), was revealed in the tumor.
Figure 4: Macroscopically, a large unilocular cystic tumor with a
smooth outer surface and several membranous septa projecting in
the lumen was found.
Surgical resection of the mass along with a wedge
resection of the stomach, at the larger curvature, adjoining
the stalk and the adherent omentum was performed.
The resected tumor measured almost 12 cm in diameter.
Grossly, it was a unilocular cystic tumor filled with serous
fluid, with a smooth outer surface and several membranous
septa projecting in the lumen (Figure 4). The cyst had a
thin wall. The stalk was connecting the cystic tumor with
the stomach. The mitotic activity was less than 5 mitoses
per 50 HPF. The tumor cells showed positivity for CD117
(KIT) and CD34. The histological features together with
the immunohistiochemical profile of the tumor cells were
consistent with a gastrointestinal stromal tumor (GIST) with
a high risk of progressive disease according to the Fletcher
classification. Molecular analysis of this tumor showed a
mutation in exon 14 of the PDGFRA gene (substitution exon
14, N659K). Since PDGFRA exon 14 mutant GIST is sen-
sitive to imatinib mesylate (Glivec), this oral treatment was
started postoperatively because the high risk of recurrence in
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this patient (high risk of progressive disease according to the
Fletcher classification). Untill now the patient is still free of
recurrence.
3. Discussion
Gastrointestinal stromal tumors (GISTs) are rare neoplasms,
with an annual incidence of approximately 4 per million
[3]. Historically, these tumors were classified as leiomyomas,
leiomyoblastomas, and leiomyosarcomas, because of a mis-
taken belief that they originated from smooth muscle in the
wall of the gastrointestinal tract [2].
The cellular origin of GIST recently has been proposed to
be the interstitial cell of Cajal, an intestinal pacemaker cell.
This postulate is supported by the finding that GISTs display
positivity for cell markers similar to those of the normal cell
of Cajal [4–6]. The majority (approximately 95%) of GISTs
express the CD117 antigen (KIT), a protooncogene product.
CD34, a commonly expressed human progenitor cell antigen,
is also frequently found positive in GISTs [3]. More than half
of the GISTs are located in the stomach followed, by the small
intestine, colon and rectum, and esophagus [1, 3, 7].
Complete tumor resection with disease-free resection
margins is the treatment of choice for primary nonmetastatic
tumors. Lymphadenectomy is not recommended because
lymph node involvement is rare. Wedge resection allows full-
thickness resection of the stomach wall containing the tumor,
with negative resection margins [1, 6].
Grossly, GISTs vary greatly in size and can be more than
30 cm in diameter. These tumors are usually well circum-
scribed and unencapsulated. GIST can grow in an endophytic
or exophytic pattern. They are usually solid. Small cysts are
frequently observed, presumably as a consequence of cystic
degeneration or necrosis. Larger stromal tumors usually
degenerate, and cysts are formed [8–11].
In the present case, the large size of the cyst obscured the
origin from the stomach. Imaging showed that the tumor
was not originating from the pancreas or any other organ,
so the exact origin of the tumor could not be determined
preoperatively. Imaging demonstrated no vascularity of the
lesion. Since malignancy could not be excluded in our case
and the origin of the tumor could not be determined by
imaging, surgery was indicated.
Complete tumor resection with disease-free resection
margins is the treatment of choice for primary nonmetastatic
tumors. Lymphadenectomy is not recommended because
lymph node involvement is rare. Wedge resection allows full-
thickness resection of the stomach wall containing the tumor,
with negative resection margins [1, 6].
Lesions that should be considered in the diﬀerential
diagnosis of a cystic abdominal mass on radiologic imaging
(CT and MRI) include gastric or bowel duplication cysts,
cystic mesothelioma, cystic lymphangioma, cystic mucinous
retroperitoneal tumors, cystic pancreatic tumors, pseudo-
cysts of the pancreas or peritoneum, cystic teratoma, and
GIST [12–14].
In this case, tumor cells showed diﬀuse and strong
positivity for CD117 (KIT) and CD34, which was consistent
with a diagnosis of GIST. This was confirmed by molecular
biology that showed a mutation in exon 14 of the PDGFRA
gene (exon 14 substitution, N659K).
Wang et al. recently published a series of 7 patients
with cystic GISTs and analysis of c-kit and PDGFRA gene.
Gene mutation of exon 11 of c-kit was identified in 3
cases [15]. PDGFRA mutant GISTs arise almost exclusively
in the stomach, whereas KIT mutant tumors occur at a
variety of sites along the gastrointestinal tract. PDGFRA
exon 14 mutations may be associated with a reduced risk of
recurrence. Limited clinical data are published, but PDGFRA
exon 14 mutant GISTs appear; sensitive to imatinib, the
sensitivity is similar to KIT exon 11 mutants [16–18].
In summary, GISTs with cystic appearance clearly should
be considered in the diﬀerential diagnosis of cystic abdom-
inal tumors. Most GISTs (95%) express Kit (CD117) and
CD34 (70%). In case of doubt genmutation analysis is
necessary. KIT and PDGFRA genotyping is important for
GIST diagnosis and assessment of sensitivity to tyrosine
kinase inhibitors.
Conflict of Interests
For all the authors, there is no conflict of interests concerning
the paper, including financial, consultant, institutional or
other relationship that might lead to bias or a conflicts of
interest.
References
[1] R. P. DeMatteo, J. J. Lewis, D. Leung, S. S. Mudan, J. M.
Woodruﬀ, and M. F. Brennan, “Two hundred gastrointestinal
stromal tumors: recurrence patterns and prognostic factors for
survival,” Annals of Surgery, vol. 231, no. 1, pp. 51–58, 2000.
[2] S. Hirota, K. Isozaki, Y. Moriyama et al., “Gain-of-function
mutations of c-kit in human gastrointestinal stromal tumors,”
Science, vol. 279, no. 5350, pp. 577–580, 1998.
[3] M. Miettinen and J. Lasota, “Gastrointestinal stromal
tumors—definition, clinical, histological, immunohistochem-
ical, andmolecular genetic features and diﬀerential diagnosis,”
Virchows Archiv, vol. 438, no. 1, pp. 1–12, 2001.
[4] L. G. Kindblom, H. E. Remotti, F. Aldenborg, and J. M. Meis-
Kindblom, “Gastrointestinal pacemaker cell tumor (GIPACT):
gastrointestinal stromal tumors show phenotypic character-
istics of the interstitial cells of Cajal,” American Journal of
Pathology, vol. 152, no. 5, pp. 1259–1269, 1998.
[5] M. Miettinen, M. Virolainen, and R. Maarit-Sarlomo, “Gas-
trointestinal stromal tumors—value of CD34 antigen in their
identification and separation from true leiomyomas and
schwannomas,” American Journal of Surgical Pathology, vol. 19,
no. 2, pp. 207–216, 1995.
[6] M. Koelz, N. Wick, T. Winkler, F. La¨ngle, and F. Wrba,
“The impact of c-kit mutations on histomorphological risk
assessment of gastrointestinal stromal tumors,” European
Surgery, vol. 39, no. 1, pp. 45–53, 2007.
[7] T. S. Emory, L. H. Sobin, L. Lukes, D. H. Lee, and T. J.
O’Leary, “Prognosis of gastrointestinal smooth-muscle (stro-
mal) tumors: dependence on anatomic site,” American Journal
of Surgical Pathology, vol. 23, no. 1, pp. 82–87, 1999.
[8] M. Miettinen and J. Lasota, “Gastrointestinal stromal tumors:
review on morphology, molecular pathology, prognosis, and
4 Case Reports in Surgery
diﬀerential diagnosis,” Archives of Pathology and Laboratory
Medicine, vol. 130, no. 10, pp. 1466–1478, 2006.
[9] I. Naitoh, Y. Okayama, M. Hirai et al., “Exophytic peduncu-
lated gastrointestinal stromal tumor with remarkable cystic
change,” Journal of Gastroenterology, vol. 38, no. 12, pp. 1181–
1184, 2003.
[10] I. Pidhorecky, R. T. Cheney, W. G. Kraybill, and J. F. Gibbs,
“Gastrointestinal stromal tumors: current diagnosis, biologic
behavior, and management,” Annals of Surgical Oncology, vol.
7, no. 9, pp. 705–712, 2000.
[11] A. D. Levy, H. E. Remotti, W. M. Thompson, L. H. Sobin, and
M. Miettinen, “Gastrointestinal stromal tumors: radiologic
features with pathologic correlation,” Radiographics, vol. 23,
no. 2, pp. 283–304, 2003.
[12] S. E. Rha, K. M. Sohn, S. Y. Lee, H. S. Jung, S. M. Park,
and K. M. Kim, “Pedunculated exogastric leiomyoblastoma
presenting as a wandering abdominal mass,” Abdominal
Imaging, vol. 25, no. 5, pp. 545–547, 2000.
[13] J. H. Stanley, D. Ravenel, T. H. Parker, and I. Vujic, “Exogastric
leiomyoblastoma: a rare gastric neoplasm mimicking left
hepatic mass on computed tomography,” CT: Journal of
Computed Tomography, vol. 10, no. 2, pp. 187–190, 1986.
[14] S. Tabrez, V. Muralidharen, and I. M. Roberts, “Gastrointesti-
nal stromal, (GIST) leiomyosarcoma arising from the stomach
mimicking as pseudocyst of the pancreas: a challenging
presentation,” The American Journal of Gastroenterology, vol.
96, no. 9, supplement 1, pp. S249–S250, 2001.
[15] C. Z. Wang, Y. Y. Hou, K. T. Shen et al., “Clinicopathological
features and prognosis of cystic gastrointestinal stromal
tumor,” Zhonghua Wei Chang Wai Ke Za Zhi, vol. 14, no. 8,
pp. 599–602, 2011.
[16] J. Lasota, A. Dansonka-Mieszkowska, L. H. Sobin, and
M. Miettinen, “A great majority of GISTs with PDGFRA
mutations represent gastric tumors of low or no malignant
potential,” Laboratory Investigation, vol. 84, no. 7, pp. 874–883,
2004.
[17] F. Medeiros, C. L. Corless, A. Duensing et al., “KIT-negative
gastrointestinal stromal tumors: proof of concept and thera-
peutic implications,” American Journal of Surgical Pathology,
vol. 28, no. 7, pp. 889–894, 2004.
[18] E. Wardelmann, A. Hrychyk, S. Merkelbach-Bruse et al.,
“Association of platelet-derived growth factor receptor α
mutations with gastric primary site and epithelioid or mixed
cell morphology in gastrointestinal stromal tumors,” Journal
of Molecular Diagnostics, vol. 6, no. 3, pp. 197–204, 2004.
Submit your manuscripts at
http://www.hindawi.com
Stem Cells
International
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
MEDIATORS
INFLAMMATION
of
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Behavioural 
Neurology
Endocrinology
International Journal of
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Disease Markers
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
BioMed 
Research International
Oncology
Journal of
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Oxidative Medicine and 
Cellular Longevity
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
PPAR Research
The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014
Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Journal of
Obesity
Journal of
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
 Computational and  
Mathematical Methods 
in Medicine
Ophthalmology
Journal of
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Diabetes Research
Journal of
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Research and Treatment
AIDS
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Gastroenterology 
Research and Practice
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Parkinson’s 
Disease
Evidence-Based 
Complementary and 
Alternative Medicine
Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com
